Heterologous expression and characterization of rat liver glucokinase regulatory protein.
Glucokinase is a critical component of the physiological glucose sensor found in cell types that are responsive to changes in plasma glucose levels. The acute regulation of glucokinase activity has been shown to occur via a regulatory protein found in liver parenchymal cells (Van Schaftingen E, Detheux M, Da Cunha MV. Faseb J 8:414-419, 1994). The action of this protein is modulated by phosphate esters of fructose. In the presence of fructose-6-phosphate, the protein inhibits glucokinase in an allosteric competitive manner, while fructose-1-phosphate reverses this inhibition. A cDNA potentially encoding the rat liver regulatory protein has been cloned, but its identity is uncertain because of the small amounts of soluble protein obtained by expression in bacteria. We report the heterologous expression of the regulatory protein in Escherichia coli and its purification to homogeneity and high specific activity in a single chromatographic step. The properties of this recombinant protein are very similar to those of the liver protein. Direct demonstration of the binding of the recombinant protein to glucokinase has been obtained in vitro using coprecipitation experiments and in vivo, using the yeast two-hybrid system. These studies establish that the protein encoded by the cDNA is identical to the glucokinase regulatory protein and also validate tools with which to carry out structure-function studies on the interaction of the regulatory protein with glucokinase.